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Part A (Page 2) 

1. An air breathing direct methanol fuel cell pack 
comprising : 

a membrane-electrode assembly which is constituted 
so as to include a plurality of unit cells by containing 
an electrolyte membrane, a plurality of anode electrodes 
provided on a first surface of the electrolyte membrane, 
and a plurality of cathode electrodes provided on a second 
surface of the electrolyte membrane as an opposite surface 
of the first surface so as to respectively correspond 
anode electrodes; 

a fuel supplying portion provided so as to confront 
the first surface of the membrane-electrode assembly, for 
supplying liquid fuel to the anode electrodes on the first 
surface of the membrane-electrode assembly; 

an upper platy member provided so as to confront the 
second surface of the membrane-electrode assembly, the 
upper platy member having a plurality of air holes for 
breathing air, the upper platy member having a air channel 
which is a groove portion for connecting inner portions of 
the plurality of the air holes in a surface confronting 
the membrane-electrode assembly; 

current collectors each provided on the cathode 
electrodes and anode electrodes of the unit cells 
contained in the membrane-electrode assembly; 
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an electric conductor which constitutes an electric 
circuit between the unit cells by electrically connecting 
the current collectors; and 

a lower platy member which constitutes a housing for 
housing the upper platy member, the membrane-electrode 
assembly, and the fuel supplying portion. 

Part B (Pages 5-6) 

[0023] Fig. 1 is an exploded view schematically 

showing components of an air breathing DMFC cell pack 
according to the invention. Fig. 2 is an exploded 
sectional view showing a laminating structure of the air 
breathing DMFC cell pack. 

[0024] In reference to Fig. 1 and Fig. 2, in 

direction of both surfaces of a six-faced fuel supplying 
portion 12 having a fuel filling port 123 formed on one 
surface thereof, that is, in an upper and lower directions 
in figures, a pair of MEAs (membrane-electrode assemblies) 
11 and 11, namely first and second MEAs are symmetrically 
located. The pair of MEAs 11 and 11 generate electric 
power by methanol and air supply. 

[0025] The MEAs 11 and 11, and the fuel supplying 

portion 12 disposed on the middle therebetween are housed 
in a six-faced housing 20. The housing 20 is composed of 
a lower body 21 which is composed of a lower platy member 
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211 and a wall 212, and an upper platy member 22. A 
plurality of air holes 211a are formed in the lower platy 
member 211. The wall 212 is formed so as to have a 
predetermined height on an edge of the lower platy member 
211. Then, in the upper platy member 22, there are formed 
a plurality of air holes for breathing air between outside 
and inside of the housing. The upper platy member 22 is 
made to be a platy lid portion for covering a top of the 
lower body 21 in abutment with an upper edge portion of 
the wall 212. 

[0026] On inner surfaces of the wall 212, there are 

formed a spacer 212a which provides ,an exhausting path for 
carbon dioxide generated on a side of an anode electrode 
11a confronting the fuel supplying portion 12 by spacing 
side surfaces of the fuel supplying portion 12 and the 
inner surfaces of the wall, and a gas exhausting hole 212b. 
On an upper end of the wall 212, there is provided a 
projecting portion 212d which corresponds to a conjugating 
groove (not shown) formed in a bottom surface of the upper 
platy member 22. The projecting portion 212 assists the 
upper platy member 22 and the lower body 21 in conjugating 
each other. On one side surface of the wall 212, there is 
formed a penetrating hole 212c which corresponds to the 
fuel filling port 123 of the fuel supplying portion 12. 
[0027] The MEAs 11 and 11 provided on the both upper 
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and lower surfaces of the fuel supplying portion 12 
comprises an electrolyte membrane 11a, and a plurality of 
the anode electrodes lid and the cathode electrodes lib 
which are respectively provided on both surfaces of the 
electrolyte membrane 11a, that is the first surface and 
the second surface which is an opposite surface of the 
first surface. A piece of the anode electrodes d and a 
piece of the cathode electrodes lib mutually correspond 
unit cells. As a result, ME As 11 and 11 each are 
constituted to include a plurality of the unit cells. On 
top surfaces of the anode electrodes lid and the cathode 
electrodes lib, there are formed current collectors 11c 
and lie which are formed of mesh metal. Further, on a 
edge portion of the electrolyte membrane 11a, there are 
formed a plurality of electric conductors llf for 
electrically connecting the current collector of the 
cathode of the unit cell and the current collector of the 
anode of the unit cell which is provided close to the 
current collector of the cathode of the unit cell. 
[0028] The fuel supplying portion 12 is a six-faced 

methanol storage container having the fuel supplying port 
123. The fuel supplying port 12 has a structure having a 
plurality of fuel passage holes 122a on upper and lower 
surfaces thereof. Fuel, that is methanol, is stored 
inside of the fuel supplying portion 12. This structure 
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will be specifically described hereinbelow. 
Part C (Page 9) 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is an exploded view schematically showing 
components of an air breathing DMFC cell pack according to 
the invention. 

Fig. 2 is an exploded sectional view showing a 
laminating structure of the fuel cell pack according to 
the invention, the fuel cell pack being shown in the Fig. 
1. 

Part D (Page 10) 

[DESCRIPTION OF REFERENCE NUMERAL] 

11 MEA (THE FIRST AND SECOND MEMBRANE-ELECTRODE 
ASSEMBLIES) 

11a ELECTROLYTE MEMBRANE 
lib CATHODE ELECTRODE 
lie, lie CURRENT COLLECTORS 
lid ANODE ELECTRODE 
llf ELECTRIC CONDUCTOR 

12 FUEL SUPPLYING PORTION 

20 HOUSING 

21 LOWER BODY 

22 UPPER PLATY MEMBER 
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122a FUEL PASSAGE HOLE 
123 FUEL FILLING PORT 

211 LOWER PLATY MEMBER 
211a AIR HOLE 

212 WALL 
212a SPACER 

212b GAS EXHAUSTING HOLE 
212c PENETRATING HOLE 
212d PROJECTING PORTION 
221a AIR HOLE 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air breathing 
direct methanol fuel cell pack. 

SOLUTION: This cell pack is equipped with an MEA 1 1 
having an anode electrode 1 1d installed on a first 
surface of an electrolyte membrane 11a and a cathode 
electrode 11b corresponding to the anode electrode 
installed on a second surface of the electrolyte 
membrane 1 1a; a fuel supply part 12 supplying liquid fuel 
to the anode electrode 1 1d on the first surface of the 
MEA 11; an upper side plate-shaped member 22 installed 
so as to face the second surface of the MEA 1 1 t in 
which a plurality of vents 221a which are recessed parts 
connecting the inside parts of a plurality of vents 221a 
are connected inside the surface facing the MEA 1 1 are 
formed; current collectors 11c, 11e installed on the 
cathode electrode 11b and the anode electrode 11d; a 
conductive body 1 1f electrically connected to the 
current collectors 11c, 11e and constituting an electric 
circuit between unit cells; and a lower side plate-shaped 
member 21 1 constituting a housing for housing the MEA 1 1 and the fuel supply part 12, together 
with the upper side plate-shaped member 22. 
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[00 3 2] Hfrf2Sft?SISI 1 1 a ©PiBKte 6 ffi©7 y 

— K«m 1 d&tf^y- KSffi 1 1 b ^tasw^wi- 

■ft^f^tt-CV^o llPlil 1 a ©-®(C 6 

ft©Ty- Kffiffil 1 dasgf^raiW, #J;L»4\ #*Jl mm. 

©RUPS-c-ifia^-c** 1 ?, lawwsgi 1 a<DK*t-sicitu 
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IBT y — Km® lid icstj^-r 5 6 tic©* y- KSffi 1 

1 b a*Bf jfefajPH, fi»Jx.i4, ibj^< 1 mm©FflRi-eiae$ 

tVC^S. r©^*, -OClgSil la(C6<@©m 
OL-t/l'tfl&t&ZiXZo #7/-KtIl ldS.TJ'^y— • 

K«ffi 1 1 b±Cl(4iHW©3i«ti£ lie, 11c tmW. 
■f&o MikCDW\MQ#l le, 11 c (41215(C^$iXfc 

£oizm®,#i l f (£«*&$ *vtv^ 5, 

[00 3 3] r. 1 1 £ (4, -«& (-T#*>*>, 

6 m) ©r y — K®Bi 1 1 d £ — *&©# y — k©® i 1 

10 b £(c«t D«»*£*l5 6ffi©lJM£ir/u&m«to(c:ii:?iJ& 

[0034] tfiie^m^ 1 1 f Rxsmmtt 1 1 e , 1 1 

c(4, S^(Cj;^lgStii»D^ISSJh^-5ft:«)(-=2'^, 

* L< , 2f:|gt60iJ-C(4^^y y^frfc-s/yvHSgRt* 
SI?g-e&SffcRtmffi#SrSifeLfc„ ^Ltilftl 1 
e, llc(4, 5 0 |* mrt^-©J?:$T?+^i:BBP^Sr* 

-r <fc o (- urjKtt:^!|sf-cfc?> y y y — ^a***u:aii 

20 -Ct5±P(-«fiK$n5o 

[0 0 3 5] m 6 (4, HtHEm^^ggU 1 2 ©^ft?^^Bl 

[0 0 3 6] H6S.t/IH7(c:^$nfc<t P(C, MS^Ifr 
SCI 2te, 3f^$©7U-Al 2 1 b £, 
-/H 2 1 a JxfcT»*»«*&* 121cS:t 

-T5TSP*fls l 2 1 t , t!llETSC*fls 1 2 1 <K>±XIZ.& 
&&tL2>h<Dk LXm,^m^—^ 12 2a i^W^&M 

®m.tsntz±.Mmnm&m 1 2 2 1 ^Aisi-So 
[0037] ^w^SC 1 2 f*jKi4y y y -/^nx^$ 
30 *x, WSSJiSC^^^« 1 2 2 cofl-ffi £ TSP«SiH-P*&« 

121 cw^stcii^n-t'ttMEAaMSif^So 

±SC«Ri|SHft^« 1 2 2&VTSC^i|Sf^«l 2 1 c(4^ 
^l=m^(-4:?)^W^©fc«>©SCtt-Cfc5o bfc*So 

t, Btis^^sc 1 2 ©y y y -/K4, ^mmmmc 

± 9 *UE±»«R»«#&« 12 2 Rl*TaMI&*WM&tf 1 2 
1 c <D)&1frmj&*— 122a, 121a CT'>S 
fo, SElClltfjnfc^MEAll, 1 1 ©T y — K 
«@1 1 dlC^^n-5, @6(C^:$ix5«t 5 

(c, y y i 2 i d ^I9:(t P^ttrv^t i < , r© 

40 m&m v ? i 2 i d (4, -LSMgm#y&«t 1 2 2 ©* p^sc 

[0 0 3 8] tl±, -fe/W-<^^©S*:6«j/i«jS^lft?^L 
fc„- £ tvfeir/u^^ s/ y (4, — o©^i|S)-^SC 1 2 © 
T«Bj»»«*&* 12 1c RXf±tm*m&1B. 1 2 2 (CM 

e a 1 1 , 11 tfKW#)\z.®&&W.£*>iz.&&to~e*> 

■5. iS^.7L2 1 1 a*s«*»*S*lfcT»«S*aWt2 
1 1 £ TSRffi'J«^SC*t 2 1 1 ©J^Jitlc^$tv ; 5S^2 
1 2$:^-t-5TSC*«s:2 1 £. ^M«*t(ca^7L 2 2 1 
a riSgSIt e>nfc±SBffi)l«^SC«- 2 2tl:i0^7^^ 
50 2 0tm&Z:^ :©A^-^y^2 0F^(C^W^SC1 
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2, — *fCDME A (Ilfc'i0l2CiMEA) ;!>Sl|XS£ 

[0039] rcoj; p&tftitte, ^>>^y^2 0rt©s 

ME A 1 1 , 1 1 coraiCsStt^H-CVN^^^-^gpi 2 

HMEAii, i lrory— KffiB^^/— 

IStfgB*!" 2 1 1 (C^f}-P>iXfcii^?L2 21a, 2 11a 

[0040] *&wcDW®&'&m&hz&iKm'&ffimc 10 

j£j±, '^^^71 0<D\,^nfr— gB^Sfc^fclf*, 
[0 0 4 1] £<DJ:5fc3*fJW&«iBtt\ BtJ^LfcigC 

mmvtmt2 2Rt*/*;fcttT»«*:tfeas*t2 2 1 icta: 

[0 04 2] HI 8 12, JtufEa^tfL 211a, 221a^ 20 

•9, HI9fi, ffi^-lr^^l'2 2 1b, 2 11 btfS^fiS 
**L*±»ffiS«[ttaiJ*t2 2at)«T»«*tt«tt2 1 1 «> 

[0 0 4 3] HsaVHQte^SJxfci?^ ±tt«« 
tt«tt2 2|Ctt*»©a*?L2 2 1 asiSJBjfcSih/t'^ 
5. HI9|c:^^ix?> WftlE±SI5ftiJ«t»tS|5«- 2 2 <D 30 

ftIT% HfifElS&CQii^TL 2 2 1 a a>rt«»»ra±SrS 
VMci*te-*-<5Jt»T?*>Sffi»^-V^*A'2 2 1 b:Wgj« 
Sti/ri^s. roS^f-^y^2 2ib«, ^MiiSS 

T««tt«BJ*t2 1 1 fcfc, H«©a«f+^2 21 
bi>Wi££tiX^Xi>*.\>\ :cS*f+v^2 2i 
btt, ±»«tEtt*BJ*t2 2&l^*fcttTfHHM«l*»*t 
2 1 1 C0rtS't*ii«,TL2 2 1 a (2 1 2 aCoV^TtP 
*) ^ffiSlca^UT, V^i"ix*»— ffi©a«TL2 2 1 
a, 2 1 1 a*SMS£ixfc0ttffl*<B#<D±5fc*»*i 40 
K ± 5 JffcrfLfc 0 Lfcflf, MrogP^roa^TL 2 2 1a, 
2 11 afabffiA&iXtz&%tffctf<oXW&£i£Ztztb 

[0 0 4 4] &fifEcDj;5&^aaSi LT©S«f+v 
^2 2 1b, 2 1 1 bli, BtJj^LfcJ; 5i-a^?L2 2 
la, 2lia atttfflV^ftflMHRlcJ: 9 aH3*LS»-& 

m&XhZ. SSft^l'2 2 1b, 2 11 b&13:@ 
LTfcib^-5lS»cDa^.?L2 2 1a, 211a £_hS&{RiJ 50 
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*Etttt**2 2 RWTaJflatE^tfiWt 2 1 1 rortET'ig^i- 
fttf, -S©I^TL 221a, 211a &mt>ft1t®& 
\Chi&<DU^<Dmn.lL2 2 1a, 2 11 a ft 
fc2&**Sffi»f-ir*A'2 2 1a, 2 11 b&aC-Ceif 

[0 04 5] BlOlt -hSBfflllKttgMt 2 2 , ME A 1 

i, mwm&m 2sotmt>raroMtsi 1 c , 1 1 

eO«g1#itcD»f®l§l-C*>-c»-C, vv«x*»— <»«>ii*IL 
2 2 1a, 211a **JIWf $^fcB*Sr*fft«jfc*-r. B 

1 0 ICS* $ ftfc i 5 I- , Ji«S««tW5*f 2 2 * fc (4 TgU 
«S««W2 l l o*fcHM8t(0»*«L2 

2 1a, 2 11 a^Jg»f$tbfcB#|C (Hi 1 "Ctt^CD 

05i^ttijSfi5<Da^?Ld»f>^^assfEA$n, rco^Mtea^ 

TL221a, 2 1 1 a %lB2ii^-t-5^^^V^/U2 
2 1 b&mCX&tfZ. LfciSot, JbJfoffilJKttfcMsf 2 

2<o-««>a»?L*jawf$jxfc^ te«>»»©a»?L2 

2 1 alCi&A£ftfcffi*WSSft?--\rV*A'2 2 1 b£a 

zxfcfcoxz y— Km® lib <o±mzt$)~iz&ife£ 

tv5 0 &*5, HI 101*, 3 <®cr>a^?L 2 2 1 a CD 5 *>— 

HggKd:, *>5*BJ»^fiRSE-r*tt»roa«7L!iSRIl*Ka[ 

[0 0 4 6] mlfEcoJ: 5 #;£3£W-*^T, HJlOlc^ 
Sttfc J: 9 teflMBIHtfcoaiWR lie lie tt^S. 

ZfribMnmi 1 c, 1 1 e ttJH«3ft # 

x-frasfcfc, SgRV^ * y — /v-Sr^co^^aji^-tirT 

[0 0 4 7] H)8^V^UI21 1 OtC^$Hfc±lS{W4R4fc«l5 

«-<D«it T-wa^TLcogaes. v-t <r> ft s -c»j* $ titzg. 

— o ©JBHWiieiBJ© PnfflB Jcm E A * W J^KJt fe*L 5 
flt36^*JV%-Cb. aft7La«-h»«*tt«IJ|t*fcH:Tas« 

[0048] imt *.5em<o%29m.mK£.z>-*ti> 
^7^^Lfct©T?& «? > ±aj«]«^tttcco^a^e 

[0 0 4 9] 11 llC^^tbfciptC, ^rCO^CDii^ 
2 1 2Sr*+S«S©TlBS*«E2 1 <Oj£SlSic«tm^lt» 
13#fiIU ^rcoJiglStCMEA 1 1^HA^-CVn?, 0 
* U-C±»««ttlB5«- (_h«) 2 2 fifttJiEME A 1 1 ^ 
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A/HfJfEMEA 1 1 icteT /- Ktt<£, # V— Km«, *5 

l-eiiPLV^ift^^BS-r?). Hi 1 IC^^iXfc^liitO 
■fe/W<y ^(d*JVN-C±a5ffiiJt£^SBW2 2»4, E18S.U«I11 

[0 0 5 0] W±wJ;5lc^$ix)t3IJS0iJJ-*3v^Ttt. 

[00Sl]Bl2li, Ji^ffiiitg^SP*ts.o ! /*fc»aT 

^yKOtecoHffifl»JcoqzB|gl-efc'5. H9"tM4, SfC^-ir 
y^/W2 2 1b, 21 lbAS> Jt&fti]«#gl5tt2iUv / £ 

«f3^mw<c^<ot2:«icofc*(ciai 2iz^£titz£o 

[0052] &mw<DZ<b[zi&<DnMmc£tL 

14", HuiE>I5vfL2 2 1a, 211a a* ±SCftiJ«^«R*t 2 
2S.T//*fcl*T^{RiJffi«m-t2 1 1 <0£#t£^/££*L 

*»*Sft5rl:t,i!>5. rttfotb, SlrfEji^7L2 2 1 
a, 211ali, ±&mm£mt2 2S.t//*fc«Ta5 
«KlfcSB*f2 1 KCfe^T, «fW«»Sr^U-C»«*Jx 
fc-o<^®« (jSi«gBc, c) ic^^HIS^^^^ 

T^TtxfcVV ^LTHIl 4£.U J I31 5 £ ftfc <fc 5 
±ttS«MSttffi#2 2R0^/*fcl4T»««:|K*Mt2 

1 1 «ortffitrii^^--Y>'^/w^ffi&<)(r^$n^^ 

ElT?ei31£<£>3£P«S]g|5 2 2 lc, 211 c45»**htJ3 
£»^*^*;W4#1WjE©ii*?L2 21a, 2 11 

[0053] 111 6J4, 1211 4^^131 5l£*£;ft.fc± 
tfMlHRflWWt 2 2XO«/*fc«:T»«l««»*t2 1 1© 

& tbicmv&nm&TF-t. ammmxnm 1 2tc^£;ft, 

fci5Cf+>^2 2 1b > 2 1 1 b7$**3£(£>B5Jg:t£ 

[0 0 5 4] £(_hf(im *4xfc35jSSi«llc*5V»-C» ±«S«« 
tt^2 2Atf/*fcttTttfld«tttt*t2 l 1 <7)^*5SK: 
£S!^<a^a;^K0>;fc.^^><£>^^ ! ? : -•* v^jWEMtefr-Cia 9 , 

[0 0 5 5] WTs «tt«>il«17LJ:^ti.6«:±«m«K 
«Stt2 2»V/4fcttT«MI8*«tt2 1 1 ©rtffi-ett 
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Slffit5SSl^>'^V'2 2 1b, 21 1 bilCii 

4fe * I4*# rogS & BSih-f- £ ffi it lco ^XfSL w 5 „ 
[0 0 5 6] r<73}f|igl4, 13 1 7&U?|Ill 8 iCT^^tllt 
i 5lw, MEA1 1 £JiSBtt!l«lKmt2 2 &g>mtc* ffi 

[0 0 5 7] 131 9 J4, Hi lC5%$tLfc-fe/W<y -t7 (OB. 
0 14. EB 1 7 I^SixfcittGllSiRfflJWRt*/* 7hl4T 

»HT?fcS. «WS;ftfcW*A'/<y*©*WBHt6 . 0 c 
mX8. OcmXl. 0cm (4B/££/ff£) COftMB 

^SB«5SSt*»jf&-f-5fc*Wifi»?L2 2 1a, 2 11a 
iS-jt©MHISr*JV^TEyiJ**tTi3*>, tt#2 1 2 »CI4 
KJa?BJ*J««ln?a>5CO a 3!f^4r#ffl'rSfc»©^^# 
tb?L2 1 2 biWBjfc^JxTVS. -fc/u>* y * «>— ' (JUJffiK. 

HoHttt-fe/^iffyijaittSiifcJB-TF-i 6, 1 7 35Seft»tb 

[0 0 5 8] <1. MKft>7V— Kttfftt, 

— #y/7 y^, IPA(isopropy 1 a 
1 c o h o 1 ) RVPTF E (PolyteTr aFl 
uoroEthylene) LT^#fc^. 9 1» — S: 

**sHt«OB«rffofc|ft, 1 2 O1C0>*— ^>T*2 ^WIK: 

Id, PTFE(O^M*?)l 0%{CS»SiUfc. M^Jg(4, 
PtRu7*7y^ (Johnsonmatthe y C 
o. ) mmtTk. I PA, 5%W7-7^^->^fK (Na 
fion solution, Aldrich C 

o. ) srtt*«Ea*#-c2^n»-S'U-r#fc^^ y-«r 

«5^Cttia*tfc-?-7-f *^**tt, li^rSit UTP 
t R u ^5 y ^ <D&<D 1 5 %T*fe "9 , ®£<£>ftfej£E o — x 
^>^ai41 1 mg/ c m 2 (C/,C^ «t 5 lClfL7to 'S 

I PA4fi!iLfc. 

[0 0 5 9] * y- KWSli, **©R»<C*i(&3ttJ e S: 
t?, I P ASt/PTF ESriS'o LT#fc^7 !) — Sr^^r 
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16 



1 0%t^gi>Lit o «4^S«s PtRu^7^ (Jo 
hnson matthey Co.) Mt^t7^. I P 
A, 5%Ot7-fi-y^ (Al dr i ch Co.) 

zm^fcrn^x- 2 ^ms- it#fc^ ? y 

ftfctb^-T-^^^-^jSii, MtSrSSHi: LT, P t R 
u7"7 7^»iroi s'/offe^ Hifflttln-f^y 10 
/ilil lmg/cm 2 (c/j;5J;p(^gSLfc„ 
*Wh»$te8 CCfflKSt- ^VT- 1 ^WKSLT I P 

[0 0 6 0] <2. -fe/W^5/>7fflMEA(DMjt>mft?a 
Kte. "7-7 -f 115 (127m m, DuPont 
Co. ) 4-^fflb-r^F*fi^»^*<D^:«)^H 2 S04> H 
20 2 fifel Lfc^, y/^^T-f£jS$-frfc 0 77- 

Ttt;fl¥ff^Z>p]ffii£3-* 6tfc-roffi^lJLfc#, 12 5 

X:, 9y- — h/H-> (Metricton) (DgzftX 5 20 

^raHaJWE LT 6 t;u©ME A £${f£ L/c„ 

[0 0 6 1] <3. -feyW/-?yi?<75ia^>8i3t^tL^6-fe 
A-MEAfi, tiil^-A\ mj;9-^^h^v^ (fluxli 

L T-(i^/h £ V >) =: y yw^Jg^ i t> * .5 « 

mmti* 9 / —/UK J: Z>ffiit*&5Jk-t-Z>tiit>lz&* y* 

[0062] ir/u/-? v ? te±.nwmvzmt, TMm& 
nut ^xmtm&u ^tnummu) xmrittstixx 30 

[0063] y. * y -^^(i^aawa^t-J; ory- 
>y ? nftmtemm, m&xn*>fr. -t^-yfi-i. mm. 

[0 0 6 4] 02ifi, ^ptIJcJ; <omft&nti±/\-s< 
y ?<D&m®i1&%:7F\^tz.mmx t;w< 7 ^tU 40 
ffi®^4. 5 cm 2 ffc5iffil 2 tfcdSiff^fJ^)^^ 

-t/Us<y?te^ 3. 6 VT*7 1 7 mA ( 1 5 9mA/c 
m 2 ) i ^5 14663:^ U 3. 6 4VT*2 6 0 7mW 

(4 8mW/cm 2 ) <7>S^tH^)$r^ Lfc 0 

[0 0 6 5] 



*imxhz> 0 

[0066] ^fc^fcft&iMC , ^tcmis 

<75^:^^^(D#t*&(0/tfe(CME AW7J y— K^Sftt 
<nm%.TlRXfm%?-Jr <fc <o , -fe/w* 3, ^ t fl;^ 

&$Lifi-t;us< y ? icjfitA $ tixMffi.rn.mc <t 5 mm l# 



[HlfficDfiH*/«ClftB/l] 

Mft%mfom&z^-rmmmx$>z> e 



[13] *»Wlc±S**mtt-fc^<jy*|£ifcfll3;h, 
5»M E A CD^p® Hi T-fc 5 „ 
[H4] l3 3<75A-A^®|llT*fe-5 0 
[05] *»W»-J:S*R»*jft-fe/i^<y^{J:affl**t 

[ni6] mi\c7jk£tiiz*.ftm\z£z>te&nmiz;i"* 

[0 7] 0 6tc^$H^«R^i^lfl5<Ortaj«itSr^i- 

[0 8] *ftm\z3:z>mftm±A"<y4'\zmmzti 
[09] ^mwizxzmwmm-t^yficmmztv 

[010] ^JBWCi-BMmflia-fe/^y^oJjK^ 
[011] *»WKJ:4i)8»mft-fe/i'>'<y^Wflb©* 

[012] 01 i\znk£ixiz*&mic£.2>j%;nmm.± 

[013] ia 5 «Mit 5/ ^ $ ?> c 
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1014] 13 1 3 JC*3ftfc±ttfl!MR:|fcSM*&tfT» 
[115] 013 iC^ftfci&WtfSm&VTgB 

[Eii6] 01 3\c7Tk&htz*&miz£z>)£'&mm± 

, 0 1 3XV0 1 4td^$tLfc±SCffiiig(5*t/4Siiffl 

[018] *»a»fe©*#aaBjyb#»* : fi-i-a'fe0> 

WrS0Tfc5o 
[019] 0 1 \Z7ji£fttL*ftm\C£Z>mi«.$lDMF 

5. 

[020] 01 7»c*snfc*»MK:j:*afttaDM 
f c-fe^-?s/^£oaiiT^ffi.^^-r«iits6<]^ : K0-efc 



18 



10 



[02 1] *»WliJ:5iH^$ixfc-fe/w^s'^Ott1j6 
ft^Sr*i-0E-Cfc5o 



20 



1 7 -me a ess i *s <t vsr 2 comwKumfiim-a- 

1 1 a -ttfltltK. 

I 1 b — *y — K«S. 
11c, 11 e-#MWfr, 

I I d-T/— Kmis, 

1 1 f 

i 

2 O-v^i^^^, 
2 1-T»**, 

2 2-±»««*»*t, 
12 2 a-"8MBKiig:FL 

1 2 

2 1 1 ••-T*MMRRtotf, 
2 11 a— iiStTL, 

2 1 2-«fle. 
2 12 a— U\ 
2 12 b-#;*SNfcH?U 
2 12 c— JliiTL, 
2 12 d-fcffl», 
2 2 1a • il^TLo 
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211 211a 




[04] 



IB 7] 



11d 11e 14 



11b 11c 14 



122a 122 

■A U 



121 7 c 121 
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121b 
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[Hi] [05] 




[(Hi 5] 

221a(211a) 22(211) 221a(211a) 
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[014] [016] 




[HI 7] [EI18] 

Air Air Air 

| J ,221 a(211a) 22(211) jj 22(211) | j j j | j 

/ .c^gg^ i i<AiiU «rererai*T'gT^^ rryrVW* c SA^JLiil [g Si^ I «T ITTB u\w^(U^UI ^ 11c 

15 \ \ 

11b 11b 



II 9] 



221a 



22 



212 



212c 



212b 




212c 



212b 
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(51) Int. CI. 7 
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